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LOOK WHO'S COMING TO SCHOOL! 
Changing Demographics: Implications for Science Education 

Betty M. Vetter 



Presentation to the Biological Sciences Curriculum Study Group 

Colorado Springs, Colorado, November 12, 1988 

iViany of you may have been in Washington DC last month for a conference 
on putting life back into the high school life sciences courses. I won't offer 
you any advice about how to teach high school biology, or what to teach. 
Instead, I am concerned with who your students will be over the next two 
decades, and how that affects your considerations of what and how to teach 
biology. One goal would be to provide all of them with some appreciation, if 
not much understanding of the biosciences, and to insure that enough of them 
will be interested in the subject to prepare for a career in the life sciences. 

How many is enough? I have to deal with this question regularly, not 
just for biologists, but for all kinds of scientists and engineers, and of 
course, I can never be sure of the answer because there are so many 
unknowns in the equation. What will be the state of the economy? Will we 
be at war? How will Congress decide to spend our tax money? What will 
influence young people choosing careers? And what developments may occur in 
the life sciences over the next few years which would change all of the other 
demand projections? I can't answer any of these. What I can tell you is 
something about what the school and college age population probably will look 
like a decade from new, because that future is already here. 

The first thing we know, of course, is about how many children there 
will be. Biology is generally taught in the 9th grade, to young people who 
are about 15 years old. Today's 15 year olds were born in 1973, and the 
number of people in this age group is starting to bottom out this year, and 
will be moving up again in 1991 (fig. 1). I would like first at the ninth 
graders of 1996. Born in 1981, they are seven years old now, and they will 
be college freshmen in the year 2000. Ihe question is whether they will be 
ready for college. We still have tiir.e to do something to assure that they 
will - not much time, but some. 

What do we knov\' about these youngsters who are our freshman class of 
2000 - that will allow us to project the future? We know that one in four of 
them is living below the feaerally established poverty line - the largest 
percentage of youth in poverty in 25 years; also the largest proportion in 
any advanced country. We know that one in eight of them has physical or 
emotional handicaps. About one in 12 still does not speak much English - and 
that proportion may be even higher - the estimate is shaky. We know that 
more than half of theTi will live at least for a time in a one parent home 
before they reach college age. Almost one third of thein are black, Hispanic, 
Asian or Indian. Only one third of them are white, non-Hispanic boys. 1 his 
is the talent pool for our 9th grade biology class in 1996, and from which we 
must select our college freshman class of 2000. When we recognize that we're 
not very good at educating poor children, black children, and Hispanic 
children we recognize that we'd better learn how, because that's who's 
coming to school. 
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If we don't move now to get this group of children ready for college in 
2000, the efforf will be even harder later because of the rapid aging of our 
population* People over 85 make up the fastest growing group uf Americans, 
When we have more elderly and fewer children to support, the ratios go 
through astonishing shifts (fig. 2). In 1900, the U-S, had eight children 
per one elderly person • Today the rate is closer to two to one, and the time 
is not too far distant when it will be one to one. 

An educational system with 8 children per elderly person compared to one 
with two children per elderly person makes a big difference in how tax 
revenues are spent. Grandparents compete with their great-grandchildren for 
intergenerational transfer payments from taxes. The money that used to go 
entirely to schools increasingly must be split between programs for children 
and programs for the elderly. And of course, older people vote. 

The rapidity of change toward minority dominance in our school population 
can be seen in a number of ways. For example, we can compare our college 
age population for the year 2000 with our present population (fig. 3). In 
1986, we were 75.5% white, non Hispanic (Anglo), 11.7% black, 7.2% Hispanic, 
1.9% Asian, 0.7% American Indian, and 3.0% foreign citizens. Our elementary 
school population, however, was less white and iRore black, Hispanic, and 
Asian, and these trends will continue very rapidly ever the next decade. 

Already, minorities constitute the majority of school enrollments in the 
nation's 25 largest cities. Differential birth rates and immigration accelerate 
this change. California schools opened this fall for the first time with a 
majority of their students being members of m^Inority groups. (We need new 
words to describe minority majorities!) Texas will have a minority majority 
school population by next fall, joining Hawaii, New Mexico and Mississippi 
which already have turned this corner. 

One way to see our high school sophom.ores in 1995 is to look at births 
in the United States 8 years ago - the last year for which we have all kinds 
of detail. Among the 3,612 ,258 babies born in the U.S. in 1980 , 72% were 
Anglo, 16.3% were black, 2.3% were Asian, less than one peicent were 
Amsrican Indian^ and 8.5% were Hispanic (fig. 4). iMost of tliese children are 
now in third grade. One of them is my grandson, so I watch this group 
closely. 

Birth rates for U.S. mothers in 1980 varied significantly within these 
populations (fig. 5). The number of births per 1000 women aged 14-44 was 
14.2 for Anglo women, 26.5 for black womjen, 13 for Asi^n women and 23.5 
for Hispanic women. The national birth rate ii'^ that year was 16.4. 

Ignoring the effects of immigration, if we project these 1980 birth rates 
out for a decade, we find that only 64.5% of the babies born in 1990 would be 
Anglo, while 22% would be olack, 1% American Indian, 10.5% Hispanic and 2% 
Asian (fig. 4), 

If we carry the projection out for a second decade, to the year 2000, 
we find that only 55.9% of the babies born to U.S. mothers would be Anglo, 
28.8% would be black, 1.1% American Indian, 12.6% Hispanic and 1.6% Asian. 
Because of immigration, both legal and illegal, Hispanics are growing much 
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faster than this, and the number of Hispanic births is expected to exceed the 
number of black births even by 1990. 

The Census Bureau says there are now 14.6 million Hispanics in the 
U.S. population and 26.5 million blacks. By 2020, there will be 44 million 
blacks and 47 million Hispanics, because the Hispanic group is growing both 
by births and immigration. Hispanic fertility is high - averaging 2.5 children 
per family. But there is really no such thing as a "Hispanic Fertility Rate," 
because within the Hispanic population, MeAican American families average 2.9 
children per family - the same rate as the white rate after World War II that 
produced our famous baby boom generation, of which some of you are 
members. 

Puerto Rican families in the U.S. average 2.0 children per family, and 
Cuban American families only 1.3 children- a rate lower even than the present 
1.7 rate of Anglo families in the U.S. So the Hispanic populations repre^int 
both the top and bottom of the fertility change (fig. 6). Neither the white 
nor the Cuban populations in the U.S. are producing enough children to 
replace themselves - that takes 2.1 children per woman. 

Perhaps we should try to control fertility rates. China has its famous 
(or infamous) one-child policy, and punishes couples who have more. Vest 
Germany is doing everything possible to increase its fertility rate, including 
the offer of a Mercedes to couples that have a fourth child. Which incentive 
works best? The answer is that neither one works at all! Governments have 
been totally unable to regulate or control fertility rates. 

Our school population in 1982 - that is our 5-17 year olds - was about 
one fourth minority, with blacks predominating. By 1988, our school 
population is almost 30% minority, and by 2020, the most conservate projection 
of the Census Bureau says our school population will be about half white, one 
fifth black, one fourth Hispanic and 4% other - again, mostly Asian (fig. 7). 

The Doint of showing you these projections - both mine and the Census 
Bureau^s -is to demonstrate how essential it is that we increase educational 
opportunities and encouragement for our minority youngsters, because if we 
follow the patterns of the past two decades, losing most of the potential 
minority talent, there won't be enough non-minority talent - and particularly 
white male talent, to fili our needs. There is far more than a moral issue of 
fairness at stake. Our survival as a world leader is involved. 

But what can we do novv to maximize the future utilization of talent in 
our nation? I think we find one major clue when we look at the most striking 
feature of the 1980 crop of babies. That is the wide variation among their 
mothers in both their own age, and their educational level. 

Among all 1980 Anglo mothers, 15.6% had completed four or more years 
of college. Among black mothers, the proportion uas 6.3%. For Asian 
mothers, however, the proportion of college graduates is 30.2%! (fig. 8). 
This sheds considerable light on the achievement levels of Asian students. 
This particular statistic is not available for the Hispanic mothers, but we can 
infer from other data that the proportion who were college graduates is very 
small indeed. 
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Looking at educational attainment from the other end, we see that 4,0% 
of the white irothers, 5.0% of the black, 10,0% of the ^sian and an 
astonishing 37.1% of the Hispanic mothers had completed fev\er than ten years 
of education (fig. 8). The high proportion of Asian motliers with very little 
education appears to be due predominately to the influx of refugees from 
southeast Asia in that year. 

A highly related statistic shows that the percentage of 1980 birtlis to 
mothers under the age of 20 was 13.5% for ^.hiie v\omen, 26. 5% for black 
women, 39.0% for Hispanic women, but only 0.0% for Asian women (fig. 9). 

To compound the rapidity of increase in Hispanic births, Hispanic women 
in the U.S. are much younger than white womien. I he median ages of the 
two groups in 1980 were 22 for Hispanic wom.en, 25 for black women, and 31 
for Anglo wom.en (fig. 10). Guess which group will liave more children over 
the next decade or so! 

It is not idle speculation that the mother's educational level (and her age 
as it relates to a delay in childbirth for educational pursuit) is a domiinant 
factor in the child*s abilities and attainm.ent. An earlier study carried out in 
1980 by the National Opinion Research Center (NORC) of the Ijniversity of 
Chicago identified a nationally representative sample of nearly 12,000 16 to 23 
year old m.en and wom.en, and admjinistered to this "iNational \outh Sam/pie" 
the Armed Forces Qualification Test (AFQT) which consists of four subtests 
of aptitudes, and serves as a general mieasure of trainability and the primiary 
criterion of enlistm.ent eligibility for the arm.ed forces. The Youth Samiple was 
appropriately representative of the racial, ethnic, sex and socio-economic miix 
of that age group in the nation as a whole. 

As could have been predicted, youth froT. higher socio-economJc groups 
scored higher than those from lower socio-economic groups. White youths did 
generally better than black or Hispanic youths; suburban better than inner 
city, etc. Students with nore education scored higher than those with less, 
and youths from some parts of the country (i.e. New England and tne vVest 
iNortli Central region) scored far higher than those from the three southern 
regions. But the starring finding of the study was thai the strongest 
single predictor of botn the AFC^I score and reading ability was the mother's 
educational leve:- 

The differences in percentile scores, based on tiie educational level of 
m.others are substantial, \outh whose miOthers had comipleted 8th grade or 
less averaged AFQT percentile scores of 29. The average for youth vvhose 
mothers stopped at grades J through 11 was 38. If the mother com.pleted 
high school, the average score was 54. witli some college for tlie iPOther, the 
youth averaged 63. \outli wiiost mothers were college graduates or .nore 
averaged 71 on tiie percentile score (fig. 11). 

Another ongoing longitudinal study of a thousand youngsters in six 
southern states, examining career aspirations and expectations at various age 
levels and tlieri comparing then^ to later attainment, lias found that the best 
single predictor of woniCn^s success in attaining the jobs they aspired to is 
their iiiother's educational level. 
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There appears to Tie to be little doubt that a policy which encourages 
and provides for the highest possible level of education for girls and women, 
preferably before they have children, might be the single most significant 
measure that could be taken to improve opportunities for minorities, as w.ill 
as for majority youth. 

We can see why this matters when we look where we are now. At each 
successively higher level of educational attainment, we find a smaller 
proportion of each minority group. Blacks, who are about 12% of the 
population, graduate from high school in higher proportions than the average, 
but earn only 6.5% of the bachelor's degrees, 5.8% of the master's degrees 
and 3.4% of the Ph.D. awards. For Hispanics, the situation is similar, 
except that we lose half of them even before High School graduation. The 
dropoff for American Indians is not quite so great, and Asians appear to 
increase their proportions at higher degree levels, although much of that 
increase may be due to recent immigration (fig. 12). 

The first stage of progress, of course, is high school retention - how 
many children do we graduate. Harold Hodgkinson, well known educator and 
speaker, provides a list of the top and bottom ten states in high school 
retention in 1984, and points out commonalities in each set (Table 1). 
Among the top ten, other than Hawaii, all are northern. They are rural, and 
more Anglo than others. They lack large urban centers with big poverty 
concentrations. They are not highly industrialized. Most important, they are 
cold. Hodgkinson says that John Calvin wouldn't have written a word if he 
had lived in Hawaii! It is impossible to think of people engaging in 
protestant-like behavior such as studying hard in the evenings, in warm 
climates. 

In the bottom ten, we find states with big cities and established poverty 
centers, high minority populations, and except for New York, warm climates. 
But it is not high minority populations that make the difference - it is the 
increase in poverty. Pennsylvania, Ohio and New Jersey actually represent a 
minor miracle because they do so well. But T«xas, Florida, New York and 
California - all large, sophisticated states with big budgets for education - 
are in the bottom ten. 

Non graduates are very different from people who graduate from high 
school. They know so little about almost anything that they can be swayed 
to believe any demogogue who comes along. They believe in .igns and 
omens - not in science. They make it possible to support 30,000 
astrologers, and only 3000 astronomers in this country. Their votes are for 
sale to any persuasive speaker - whether truth or falsehood is spoken. 
Their lives are so circumscribed by ignorance that they are easy targets for 
the drug pusher who offers nirvana through cocaine crack. 

One fourth of the U.S. population drops out of high school, but eighty 
percent of all prisoners in L.S. jails are high school dropouts. Each costs 
us taxpayers about $24,000 per year, and of course, provides no revenue in 
the form of employment taxes. 

A college student enrolled in a state college or university costs the state 
an average $3,500 per year, or $14,000 for a bachelor's degree. Four years 
in prison costs six times as much, and the prisoner, unlike the student, is 
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not being prepared during those years to get a job and start paying taxes. 
Even Harvard costs less than prison! v\e simply can't afford the price of not 
educating our children. 

Even small amounts of educational difference xake a significant difference 
in the outcome. Among 19 year olds in 1984 who had participated in Head 
Start, 31% had been arrested compared with 51% of a control group without 
Head Start* The Head Start group was far ahead of the control group in 
high school graduation, employment, and college going (Table 2). Education 
pays. It is the alternatives that are costly. In 1988, only 18% of eligible 
children are served by Head Start, due to inadequate funding. Ue spent 
$2.4 bilhon on the care and education of preschoolers last year, including 
significant amounts to preserve the lives of addicted infants who will always 
be well belov\ normal in intelligence. Ue spent $8.7 billion on one year of 
space research; $38 billion on military research, development and testing; 
and we spend $20 billion per year on prisons. V\e taxpayers spent almost $40 
million on the recent mud-slinging process called a Presidential election 
campaign, not including private donations. The president wants a line item 
veto. As a taxpayer, so do I! 

fh^ current administration excuses its education priorities by saying 
that a rising tide raises all boats. But increasing prosperity for some during 
the past eight years has not helped the large underclass without a high 
school diploma - they weren't even on the boat! 

Robert Park points out that American students are increasingly unwilling 
to endure the rigors of a science education. They dabble in new age 
mysticism, ascribing supernatural powers to crystals but disdaining 
crystallography. Many who enroll in Astronomy 101 do so believing it will 
enable them to construct their own horoscope. Fundamentalists, with some 
help from the present administration, seek to purge the great unifying 
principle of biology from our textbooks. Thus, American students trail every 
civilized country in the industrialized world in science and math literacy by 
12th grade, ranking 13th out of 13 countries in biology (Table 3). 

Ihe new NAEP Assessment of Science, The Science Report Card, says 
that approximately one million third and fourtli graders have not yet 
developed any understanding of science principals or rudimentary knowledge 
of plants and animals. Among 17 year olds, who should have taken high 
school biology, only 80% can apply basic scientific information, only 41% can 
analyze simple scientitic procedures and data, and only 7.5% can integrate 
specialized scientific information, such as in figure 13. Girls do less Aell 
than boys; minorities rank well below ^hite students. Most danr aging of all 
as I see it is that the gap in achit^vement in science between boys and girls 
at age 13 has widened since the first assossjiient in 1969. Ihe only 
encouraging ne^s is that *he gap in achiev^ement between white and minority 
students has lessened slightly. 

College Freshmen, turned off oy something, are inov^ing away fro.fi (r.ajors 
in science, in computer science or in engineering (fig. 14). Fhe biosciences 
attract a substantially smaller proportion of freshmen now than in 1975. Why 
is biology less interesting to oollege-goin j students today than it was a 
decade ago? 
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Recombinant DNA research has produced a variety of organisms with big 
economic potential. For which of the following reasons are concerned citi- 
zens hesitant to permit the use of these organisms outside ot the labora- 
tory^ 

O Production of such organisms will involve the production of hazardous 
by-products. 

O Most scientific research is perceived to be dangerous. 

O The organisms could die outside of a laboratory environment 

• The introduction of organisms new to Mie Earth could upset the 
ecological balance 
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Part of the answer might be in the fact that starting salaries in the 
biological sciences are substantially below those in all other science fields, as 
well as the various business fields (fig. 15). There also is a wide 
discrepancy in starting salaries at the baccalaureate level between men and 
women with new bachelor's degrees in the biological sciences - a difference of 
about $1,000/ year to start, and of course, a difference which will grow with 
time in the workplace, and which exceeds the difference in most other fields. 
However, it is not salary alone that determines student choice, or we would 
not see the falling interest in engineering and in computer sciences, where 
starting salaries remain high. 

Freshmen are opting for majors in business rather than in any science or 
engineering field. Interest in education also has turned up again after a long 
drop (fig. 16). However, most education majors probably are not planning to 
teach high school biology - or they would major in biology with an option for 
a teaching credential. 

What will happen to the supply of baccalaureate graduates in the science 
and engineering fields? Because we are dealing with a smaller age group, 
and with a smaller proportion of rhat age group planning to major in one of 
these fields, the drop in baccalaureate graduates in science or engineering 
will be substantial even by 1990 according to a forecast of the National 
Science Foundation shown in figure 17. In the life sciences, that will not 
matter for a while, because we have a sufficient current supply of life 
scientists, on through the doctorate level, to fill the available jobs for faculty 
and other researchers. 

However, as that demand grows through the next two decades, there 
may be too small a base of American baccalaureate graduates to populate our 
graduate schools, replace our aging faculties, and man our research 
laboratories. In 1987 , only 8,000 U.S. citizens earned a PhD from an 
American university in any natural science or engineering field. Figure 18, a 
projection of demand for PhDs from the National Science Foundation, indicates 
the need for 18,000 new PhD graduates by 2004. Where are they to come 
from? 

Your problem is more immediate. How do you maintain interest among 15 
year olds - old enough to drop out by next year. Old enough (but not 
mature enough) to become parents. Accustomed to adventure, excitement, 
television, instant gratification. For many, perhaps for most, biology is the 
last science course they will ever take. Their feeling about what science is, 
the method by which it seeks answers, and even its potential for good or ill 
may be fixed for life by their high school biology class. It may be the only 
formal source of information for them about the natural world, about their 
bodies, and how they work. 

Surely you don't still give them long lists of names and categories to 
memorize, and a foul-smelling frog to disect! That is why I hated biology. I 
saw no relevance to me or to my life. How could I have been so dumb, or 
my teacher so stuffy? Biology is related to the most fearsome problems, the 
most exciting mysteries, the most hopeful activities of anything we can 
imagine. 
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CHANGING FRESHMAN MAJORS. 1973 - 1987 
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Our earth is beginning to suffocate under a blanKet of carbon dioxide. 
Our sky rains acid on dying forests and lakes. The crean has started to 
regurgitate the filth of civilization back onto its beaches, and a hole has 
appeared in the ozone layer. The irreplaceable rain forests of the Amazon, 
vital to us all, are being burned off at an alioost unbelievable rate. 

At the same time, developments in the life sciences such as gene splicing 
hold promise beyond comprehension for most of us. How could students not 
be interested if they understood anything at all of these terrible dangers and 
marvelous potentialities and the relationships between them? 

My suggestions are simple. Let the curriculum include a lot of hands on 
work, but don't insist that it smell bad. Let it teach appreciation for the 
wonderful detective work of science in general and bioscience in particular. 
Let it show students the promise of eliminating sickle cell and Tay Sachs, 
along with the threat of AIDS, and why it is so difficult to find the solution 
to that deadly puzzle. It is not necessary that high school students become 
"science literate", in high school biology class. What is necessary is that 
they learn some appreciation for the values and methods, the puzzles and 
triumphs, the marvels and mysteries of life on our earth. iVlost of all, let 
them underst^ind the relevance of all these things to themselves. 
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This 96 page presentation includes information on the present simply of men aivi 
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technological manpower by educational institutions, industry and government 
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